
































Legend
Post-Project Sheet Flow
o Post-Project Shallow Concentrated Flow
. Post-Project Channel Flow
| 2 Watershed Boundary
PPI 10' Index Contours
> PPI 2" Intermediate Contours
Napa County 25' Index Contours
Napa County 5' Intermediate Contours

2018 Napa County Aerial Photo

Watershed 1

Veeder Ridge LLC
3665 Redwood Road
Figure 8: Post-Project Time of

28%0 Jeﬁgr;%g‘ gé;eet Concentration Flow Paths
apa,
(737) 253-1806 March 2021




ATTACHMENT B

HYDROCAD ANALYSES



Reach

Subcat WS-1

Routing Diagram for Veeder Ridge LLC Pre-Project
Prepared by PPl Engineering, Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC




Veeder Ridge LLC Pre-Project Type IA 24-hr 2-Year Rainfall=3.92"

Prepared by PPI Engineering Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment WS-1: Subcat WS-1

Runoff = 12.92cfs @ 8.11 hrs, Volume= 5.724 af, Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr 2-Year Rainfall=3.92"

Area (ac) CN Description

* 0.000 0 ,HSGC
3.295 79 Annual Grass, Fair, HSG C
2.593 75 Annual Grass, Good, HSG C
0.547 87 Dirt roads, HSG C
0.571 82 Farmsteads, HSG C
0.299 96 Gravel surface, HSG C
0.736 98 Paved roads w/curbs & sewers, HSG C
5.380 75 Vineyard, Good, HSG C
35.496 70 Woods, Good, HSG C
48.917 72 Weighted Average
48.182 98.50% Pervious Area
0.736 1.50% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.9 100 0.2300 0.34 Sheet Flow, Sheet
Grass: Dense n=0.240 P2= 3.92"

2.5 457 0.3700 3.04 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

1.2 149 0.0900 2.10 Shallow Concentrated Flow, Shallow - Pasture
Short Grass Pasture Kv= 7.0 fps

0.2 47 0.0200 3.51 7.02 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n= 0.035

0.3 202 0.1300 10.14 3.54 Pipe Channel, 8" SWCPP

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016 PPI 8in CPP

5.2 885 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

2.5 682 0.0100 4.47 89.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=2.00' Z=4.0"/" Top.W=18.00'
n= 0.035

16.8 2,522 Total
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Veeder Ridge LLC Pre-Project Type IA 24-hr 10-Year Rainfall=5.90"

Prepared by PPI Engineering Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment WS-1: Subcat WS-1

Runoff = 31.76 cfs @ 8.08 hrs, Volume= 11.869 af, Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr 10-Year Rainfall=5.90"

Area (ac) CN Description

* 0.000 0 ,HSGC
3.295 79 Annual Grass, Fair, HSG C
2.593 75 Annual Grass, Good, HSG C
0.547 87 Dirt roads, HSG C
0.571 82 Farmsteads, HSG C
0.299 96 Gravel surface, HSG C
0.736 98 Paved roads w/curbs & sewers, HSG C
5.380 75 Vineyard, Good, HSG C
35.496 70 Woods, Good, HSG C
48.917 72 Weighted Average
48.182 98.50% Pervious Area
0.736 1.50% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.9 100 0.2300 0.34 Sheet Flow, Sheet
Grass: Dense n=0.240 P2= 3.92"

2.5 457 0.3700 3.04 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

1.2 149 0.0900 2.10 Shallow Concentrated Flow, Shallow - Pasture
Short Grass Pasture Kv= 7.0 fps

0.2 47 0.0200 3.51 7.02 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n= 0.035

0.3 202 0.1300 10.14 3.54 Pipe Channel, 8" SWCPP

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016 PPI 8in CPP

5.2 885 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

2.5 682 0.0100 4.47 89.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=2.00' Z=4.0"/" Top.W=18.00'
n= 0.035

16.8 2,522 Total
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Veeder Ridge LLC Pre-Project Type IA 24-hr 50-Year Rainfall=7.96"

Prepared by PPI Engineering Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment WS-1: Subcat WS-1

Runoff = 5413 cfs @ 8.08 hrs, Volume= 18.994 af, Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr 50-Year Rainfall=7.96"

Area (ac) CN Description

* 0.000 0 ,HSGC
3.295 79 Annual Grass, Fair, HSG C
2.593 75 Annual Grass, Good, HSG C
0.547 87 Dirt roads, HSG C
0.571 82 Farmsteads, HSG C
0.299 96 Gravel surface, HSG C
0.736 98 Paved roads w/curbs & sewers, HSG C
5.380 75 Vineyard, Good, HSG C
35.496 70 Woods, Good, HSG C
48.917 72 Weighted Average
48.182 98.50% Pervious Area
0.736 1.50% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.9 100 0.2300 0.34 Sheet Flow, Sheet
Grass: Dense n=0.240 P2= 3.92"

2.5 457 0.3700 3.04 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

1.2 149 0.0900 2.10 Shallow Concentrated Flow, Shallow - Pasture
Short Grass Pasture Kv= 7.0 fps

0.2 47 0.0200 3.51 7.02 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n= 0.035

0.3 202 0.1300 10.14 3.54 Pipe Channel, 8" SWCPP

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016 PPI 8in CPP

5.2 885 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

2.5 682 0.0100 4.47 89.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=2.00' Z=4.0"/" Top.W=18.00'
n= 0.035

16.8 2,522 Total
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Veeder Ridge LLC Pre-Project Type IA 24-hr 100-Year Rainfall=8.85"

Prepared by PPI Engineering Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment WS-1: Subcat WS-1

Runoff = 64.25cfs @ 8.08 hrs, Volume= 22.207 af, Depth= 5.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr 100-Year Rainfall=8.85"

Area (ac) CN Description

* 0.000 0 ,HSGC
3.295 79 Annual Grass, Fair, HSG C
2.593 75 Annual Grass, Good, HSG C
0.547 87 Dirt roads, HSG C
0.571 82 Farmsteads, HSG C
0.299 96 Gravel surface, HSG C
0.736 98 Paved roads w/curbs & sewers, HSG C
5.380 75 Vineyard, Good, HSG C
35.496 70 Woods, Good, HSG C
48.917 72 Weighted Average
48.182 98.50% Pervious Area
0.736 1.50% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.9 100 0.2300 0.34 Sheet Flow, Sheet
Grass: Dense n=0.240 P2= 3.92"

2.5 457 0.3700 3.04 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

1.2 149 0.0900 2.10 Shallow Concentrated Flow, Shallow - Pasture
Short Grass Pasture Kv= 7.0 fps

0.2 47 0.0200 3.51 7.02 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n= 0.035

0.3 202 0.1300 10.14 3.54 Pipe Channel, 8" SWCPP

8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016 PPI 8in CPP

5.2 885 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

2.5 682 0.0100 4.47 89.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=2.00' Z=4.0"/" Top.W=18.00'
n= 0.035

16.8 2,522 Total
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Type IA 24-hr 100-Year Rainfall=8.85"
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Subcat WS-1

Routing Diagram for Veeder Ridge LLC Post-Project
Prepared by PPl Engineering, Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC




Veeder Ridge LLC Post-Project Type IA 24-hr 2-Year Rainfall=3.92"
Prepared by PPI Engineering Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment WS-1: Subcat WS-1

Runoff = 12.92cfs @ 8.11 hrs, Volume= 5.724 af, Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr 2-Year Rainfall=3.92"

Area (ac) CN Description
* 0.000 0 ,HSGC

3.295 79 Annual Grass, Fair, HSG C
0.045 75 Annual Grass, Good, HSG C
0.547 87 Dirt roads, HSG C
0.571 82 Farmsteads, HSG C
0.299 96 Gravel surface, HSG C
0.736 98 Paved roads w/curbs & sewers, HSG C
8.481 75 Vineyard, Good, HSG C

34.943 70 Woods, Good, HSG C

48.917 72  Weighted Average

48.182 98.50% Pervious Area
0.736 1.50% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

49 100 0.2300 0.34 Sheet Flow, Sheet
Grass: Dense n=0.240 P2= 3.92"

2.5 457 0.3700 3.04 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

1.2 149 0.0900 2.10 Shallow Concentrated Flow, Shallow - Pasture
Short Grass Pasture Kv= 7.0 fps

0.2 47 0.0200 3.51 7.02 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n= 0.035

0.3 202 0.1300 10.14 3.54 Pipe Channel, 8" SWCPP
8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016

5.2 885 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv= 5.0 fps

2.5 682 0.0100 4.47 89.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=2.00' Z=4.0"/" Top.W=18.00'
n=0.035

16.8 2,522 Total
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Veeder Ridge LLC Post-Project Type IA 24-hr 10-Year Rainfall=5.90"
Prepared by PPI Engineering Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment WS-1: Subcat WS-1

Runoff = 31.76 cfs @ 8.08 hrs, Volume= 11.869 af, Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr 10-Year Rainfall=5.90"

Area (ac) CN Description
* 0.000 0 ,HSGC

3.295 79 Annual Grass, Fair, HSG C
0.045 75 Annual Grass, Good, HSG C
0.547 87 Dirt roads, HSG C
0.571 82 Farmsteads, HSG C
0.299 96 Gravel surface, HSG C
0.736 98 Paved roads w/curbs & sewers, HSG C
8.481 75 Vineyard, Good, HSG C

34.943 70 Woods, Good, HSG C

48.917 72  Weighted Average

48.182 98.50% Pervious Area
0.736 1.50% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

49 100 0.2300 0.34 Sheet Flow, Sheet
Grass: Dense n=0.240 P2= 3.92"

2.5 457 0.3700 3.04 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

1.2 149 0.0900 2.10 Shallow Concentrated Flow, Shallow - Pasture
Short Grass Pasture Kv= 7.0 fps

0.2 47 0.0200 3.51 7.02 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n= 0.035

0.3 202 0.1300 10.14 3.54 Pipe Channel, 8" SWCPP
8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016

5.2 885 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv= 5.0 fps

2.5 682 0.0100 4.47 89.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=2.00' Z=4.0"/" Top.W=18.00'
n=0.035

16.8 2,522 Total
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Veeder Ridge LLC Post-Project Type IA 24-hr 50-Year Rainfall=7.96"

Prepared by PPI Engineering Printed 3/11/2021
HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC Page 15

Summary for Subcatchment WS-1: Subcat WS-1

Runoff = 5413 cfs @ 8.08 hrs, Volume= 18.994 af, Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr 50-Year Rainfall=7.96"

Area (ac) CN Description
* 0.000 0 ,HSGC

3.295 79 Annual Grass, Fair, HSG C
0.045 75 Annual Grass, Good, HSG C
0.547 87 Dirt roads, HSG C
0.571 82 Farmsteads, HSG C
0.299 96 Gravel surface, HSG C
0.736 98 Paved roads w/curbs & sewers, HSG C
8.481 75 Vineyard, Good, HSG C

34.943 70 Woods, Good, HSG C

48.917 72  Weighted Average

48.182 98.50% Pervious Area
0.736 1.50% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

49 100 0.2300 0.34 Sheet Flow, Sheet
Grass: Dense n=0.240 P2= 3.92"

2.5 457 0.3700 3.04 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

1.2 149 0.0900 2.10 Shallow Concentrated Flow, Shallow - Pasture
Short Grass Pasture Kv= 7.0 fps

0.2 47 0.0200 3.51 7.02 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n= 0.035

0.3 202 0.1300 10.14 3.54 Pipe Channel, 8" SWCPP
8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016

5.2 885 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv= 5.0 fps

2.5 682 0.0100 4.47 89.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=2.00' Z=4.0"/" Top.W=18.00'
n=0.035

16.8 2,522 Total



©5¥e
(o)) =
NS g E
85 5
kS
%...mulu [ [ [ [ [ [ [ [ [ [ [ [
= L s ow: o eo o N®
5&  Eo8SHYERN N
U] \,\\L\\E\dwwwwwdr\ﬁ\\\ \m\A*\\\,\\L\\\ 2N
% B I i N - Ng
2 - 213371988 -
= S EE-T-L- R
_ e8I T BET 3
X | | [ | | | (o)) I I F o
[§\] L\\L\\WLI\ \&\%\\n\x—mlwvwwif\\L\ | N
< |- | FS88gfe¢F N ||
i I | kI u S T T -
g 9 ¢ | <=9 &
S = | §£8cdi =
N w - _ g _ S € L A L N
g8 | 02 S Z 2
..m m R e S [ \...I..\R\\F\\\f\\ F
=] | | | I I F o
) = I I - - FE N S S - —
3 @ | 8 pm. £ - e
(0] s - - —-——-— - - - =Tl el [l T
g o | m L =
g o N -
=% N -
o ¢ 0N -~
< o °H N -
g E 2| o
e N -
[1+] T T AN [l N A
o c | | )
T Al N e - e | —
Q o Q | | | | | | | N
(U Al = b ///// \\\\\\\\\\ [
‘| ! ;m A////////////////\// | | N 3
m oo @ I///M//MMMMM/WV?/VV////// | e
c I ad I I I I I | | | -
L= N | I | | | | I | I | -~
oY I e e 3
893 o
Pﬁmvum | | | | | I I | I I F
1) 1 N T O K (O N A A A I ,\\,...., w5
Qg N
Lmo_ | | | | | | | | | | | | “3
On - [ R A et H ity Rt ettt i ety Rt i
MJDVIJO S S I N A R A \\\ S¥=V
o] | | | | | | | I I I I I w1
855 A
% O S (s10) moy4
fugi
>0 T

Time (hours)



Veeder Ridge LLC Post-Project Type IA 24-hr 100-Year Rainfall=8.85"
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Summary for Subcatchment WS-1: Subcat WS-1

Runoff = 64.25cfs @ 8.08 hrs, Volume= 22.207 af, Depth= 5.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-28.00 hrs, dt= 0.01 hrs
Type IA 24-hr 100-Year Rainfall=8.85"

Area (ac) CN Description
* 0.000 0 ,HSGC

3.295 79 Annual Grass, Fair, HSG C
0.045 75 Annual Grass, Good, HSG C
0.547 87 Dirt roads, HSG C
0.571 82 Farmsteads, HSG C
0.299 96 Gravel surface, HSG C
0.736 98 Paved roads w/curbs & sewers, HSG C
8.481 75 Vineyard, Good, HSG C

34.943 70 Woods, Good, HSG C

48.917 72  Weighted Average

48.182 98.50% Pervious Area
0.736 1.50% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

49 100 0.2300 0.34 Sheet Flow, Sheet
Grass: Dense n=0.240 P2= 3.92"

2.5 457 0.3700 3.04 Shallow Concentrated Flow, Shallow - Woodland
Woodland Kv= 5.0 fps

1.2 149 0.0900 2.10 Shallow Concentrated Flow, Shallow - Pasture
Short Grass Pasture Kv= 7.0 fps

0.2 47 0.0200 3.51 7.02 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=0.00' D=1.00' Z=2.0"/" Top.W=4.00'
n= 0.035

0.3 202 0.1300 10.14 3.54 Pipe Channel, 8" SWCPP
8.0" Round Area= 0.3 sf Perim=2.1" r=0.17"
n=0.016

5.2 885 0.3200 2.83 Shallow Concentrated Flow, Shallow - Woodland

Woodland Kv= 5.0 fps

2.5 682 0.0100 4.47 89.47 Trap/Vee/Rect Channel Flow, Stream
Bot.W=2.00' D=2.00' Z=4.0"/" Top.W=18.00'
n=0.035

16.8 2,522 Total
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Printed 3/11/2021

Type IA 24-hr 100-Year Rainfall=8.85"
Subcat WS-1

Subcatchment WS-1:
Hydrograph

HydroCAD® 10.10-5a s/n 09429 © 2020 HydroCAD Software Solutions LLC

Veeder Ridge LLC Post-Project

Prepared by PPI Engineering
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